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Abstract 
The Internet Of Things (IOT) is proposed in the 1990s.  The original intention has been put forward is people to 
things and things to things can deliver information like person as. IOT broke the human traditional thinking. This 
paper researches the practical function of IOT to expand the theory of Services Sciences, Management and 
Engineering (SSME). On the analysis of the key technology and model of IOT, the events-driven SSME model based 
on IOT, and the IOT framework based on SSME, it further studies the importance of IOT in the field of SSME. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction
1.1  The Development of SSME Craving New Information Acquisition Modes 
Combining with the works in the fields of computer science, operations research, industrial engineering, 
mathematics, management, decision science, social science, law etc., SSME create new skills and market 
to provide high value of services. SSME will infiltrate in all walks of life in different fields, the 
development of information technology will become the leading power and basis of SSME. At the same 
time, the development of SSME is of vital importance to China. It is the breakthrough points of 
transformation for China to convert from the world factory to the world technical service center to obtain 
high value in the international market. Must provide the market with meticulous humanistic care; expect 
one more intelligent, more real-time, more specific and more active information acquisition modes to 
replace the information acquisition approach in Internet age. 
© 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of ICAPIE Organization 
Committee. Open access under CC BY-NC-ND license.
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1.2 IOT is Leading Another Change of Information Age  
Review in 2009, the hottest topic discussion is the “IOT” in the IT in China. So, 2009 is called 
China's “first year” of IOT. “IOT” originally is not known. Once Prime Minister Jiabao Wen of China 
government put forward the concept of “internet the world and sense China”, in a few months, it has 
made an IOT boom in China. With the Internet as a representative, computer network technology is a 
great achievement of computer science in the twentieth century; it brings to our life profound changes. 
But at present, although very powerful function and very rich resources of network, it is a virtual world 
indeed. The network world is separated from our living real world. In the network world, it is hard to 
perceive reality and a lot of things are impossible. It’s calling a new era of network technology. “IOT” 
arises under this background made all objects interconnect with networks, realized intelligent 
identification, location, tracking, monitoring and management.  
Formerly, people take physical foundation facilities and IT foundation facilities entirely separate: 
One is airports, highways, buildings, and on the other hand is data center, personal computer, broadband, 
etc. But in the IOT age, whether a reinforced concrete or electric cable is, will be integrated as the united 
foundation facilities with chips and broadband. Then, the world will be proceeding on it, including 
economy management, production operation, social management and even individual living. So, people 
say, IOT is the important technology revolution after Internet, wireless Internet and green revolution in 
the world, is also one of big trends to affect human production and live history. 
2. KEY Techniques and Models of “IOT” 
IOT, which is integrated with sensor technology and radio frequency technology, is the ubiquitous 
network based on the omnipresent hardware resources of Internet, is the internet contents objects 
together. It is also a new wave of information technology industry since the application of computing 
fields, communications network and global roaming technology had been applied. It involves in addition 
to sophisticated technologies of computer and communication network outside, still including many new 
supporting technologies of IOT, such as collecting information technology, remote communication 
technology, remote information transmission technology, sea measures information intelligence analyzes 
and control technology, etc. [1]. 
2.1  Collecting Information Technology 
Information collection technology refers to the use of computer software technology, aiming at 
customized target data sources, real-time information collection, extraction, mining, processing, will 
unstructured information from a lot of webs extracted save to structural database, thus for various 
information service system to provide the data input of the entire process. Information collection is the 
foundation of IOT. But it will not only confine to web pages. At present, it mainly adopts sensor and 
electronic label, etc. Sensor is used to collect environmental parameters of perception; electronic label is 
used to "standardization" logo for the point which the information had been collected. 
2.2  Remote Communication Technology 
Remote communication technology is an emerging short connection technology, from many 
contactless authentications and the internet technology evolved. Radio Frequency Identification (RFID) 
and Bluetooth technology are the most important representatives; the common RFID remote 
communication is shown in Fig. 1. 
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2.3  Remote Information Transmission Technology 
In IOF, there are a variety of options to transmit remote information for machine to machine, people 
to machine and machine to people, including wire transmission (such as DSL, PON etc.) and wireless 
transmission (such as CDMA, GPRS, IEEE802.11, a/b/g WLAN, etc.). 
2.4  Sea Measures Information Intelligence Analyzes and Control Technology 
Relying on advanced software technology, it deals with mess memory and rapid processes various 
information, results in real-time feedback to all kinds of “the control unit” of IOT. Currently the cloud 
computing is a rising calculation model satisfied with the mass information processing demand of IOT. 
2.5  Basic Network Model of IOT 
According to the basic function requirement of IOT, the general basic network model is shown in 
Fig. 2.  
3. Importance of IOT in the Field of SSME 
3.1  IOT Can Effectively Eliminate Problems of Information Asymmetry in SSME Field 
From the perspective of theory, IOT has a few characteristics, including every thing which is 
connected in the network should be addressed, every thing which is connected in the network should be 
controlled, every space which is connected in the network could communicate. 
From the perspective of application, because of the existence of information asymmetry problem, it 
is hard to find suitable services provider, even though the customer need the service indeed. If 
constructing a service platform, needn't add any cost, provide the service for users, make the user to 
become vast resources of service market, and promote the development of IOT. 
Fig. 1 RFID remote communication. 
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Fig. 2 General basic IOT network model. 
To sum up, IOT can effectively eliminate problems of information asymmetry in SSME field, thus 
greatly perfects SSME system. 
3.2 IOT Embodies Innovative Ideas and extends SSME theory 
The service innovation model of SSME shows, service innovation is mainly embodied in service 
concept innovation, user interface innovation, service delivery innovation and technology innovation.
The application process of IOT is a process integrated business management, trading activities and 
business application under network environment, it realized service concept innovation. In order to 
improve the organization and operation efficiency, IOT created a new collaborative work environment, 
can well cooperate all kinds of relationships. It realized the user interface innovation by sharing data store 
without interface, coordinating and cooperating project management, piecewise sharing and piecewise 
saving process information. It realized the service delivery innovation through wireless sensor network, 
two-way transfer email, information broadcast technology. IOT realized the technology innovation 
through construct a new network model. 
IOT realized the above four dimensions innovation. It’s the extension of SSME theory; still is an 
innovation of commercial labor productivity. The new increasing productivity brings the new social 
value, is the direct social benefit taken from IOT. 
3.3  Modern Service Industry and IOT Promote Each Other 
Modern service industry is promoted from the perspective of industrial development. It belongs to 
the services category since the agricultural and industrial had developed. It uses the information 
technology and management theory to reform and promote the traditional services, uses advanced 
technology and innovation mode to develop new business model. IOT is gradually evolved from sensor 
network technology and information industry, it contains from device, network, transmission to 
application is a new technology and applications field. Its’ applications and services are modern service 
industry; it is a new service industry mode that generated from advanced technology. Development to the 
modern service industry and IOT are completely consistent goal. They are to promote each other and 
complement each other. The ultimate goal is to make the economic development, the modern service 
industry to a new level. 
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4. SSME Model under the Background of IOT 
In IOT, information acquisition is based on wireless sensor network which is connected by thing to thing. 
Using the RFID technology, IOT can perceive current status of entity in the real world,  highlight reflect 
realistic characteristics of the main service, and mining the real situation and needs of main service. 
Compared with the Internet, IOT is more real-time, more specific. 
In IOT model, every entity of real world can be identified by the unique RFID mark. The entity 
characteristic is collected by wireless sensor network, such as temperature, humidity, light, etc... Data 
processing platform can analysis the relevant information, then decide the trend of service according to 
the entity status and provide relevant service action to the entity.  
Imagine the scene below. In the rain, the first customer without an umbrella, token the initiative to 
purchase a new umbrella. After the behavior happened, the second customer, in the same rainy day, could 
get his favorite color umbrella which is initiative sold by sellers. This can affect umbrella manufacturers’ 
service behaviors of new product development, promotion and marketing in rainy season, and even affect 
the raw materials manufacturers’ service behavior of raw materials production, and all relevant entities 
service behavior in the service chain. 
IOT is endowed with the ability to perceive things by wireless sensor network [2]; data processing 
platform is endowed with the ability to service model creating, forecasting and repairing. This kind of 
service mode can be defined as object events-driven SSME model based on IOT, as shown in Fig. 3 
below. 
In the IOT, each entity is recognized object; each object has its own attribute. When the object 
attribute value changed led some events to happen, can be defined as the service behavior in this need. 
The events and service behavior described in the model should be the broad sense scope of service 
behavior.  
Fig. 3 Object events-driven SSME model based on IOT. 
Data processing platform has the ability of studying service behavior, when the occurrence 
frequency of same service behavior accumulated a certain extent, the data processing platform can 
immediately create the model to aim at the service, and provide corresponding service for the entity of 
same attribute. Data processing platform should also have the adaptability, can according to the change of 
service behavior constantly adjust and expand the function of service model. 
IOT supported by network is a new service mode, is the typical example of SSME theory to be 
practiced and also is the measure standard of SSME exactitude or not. Both are interdependent and 
inseparable. If only emphasize network function, instead of considering data processing, and then IOT 
will lose its significance. Likewise, if only emphasize SSME, don't pay attention to the data integration 
based on IOT, and then SSME will face the disaster of information exhaustion.
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Therefore, the research to the services model and operation system based on IOT has important 
guiding significance for improvement of SSME theory. The IOT application framework based on SSME 
theory is shown in Fig. 4. 
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Fig. 4 IOT framework based on SSME. 
The essence of IOT framework based on SSME model is architectured oriented service. The bottom 
is network entity layer constituted by service object and service provider. Objects in the entity layer have 
various forms, is identified by the embedded device with RFID. The upper (SSME layer) is the core layer 
of system structure, to realize information integration, interfaces to different types of hardware and 
software, interfaces to data format and the communication protocol, service security management, data 
security management and equipment security management, etc...The application interface layer is 
transition layers for providing man-machine, man-thing, and thing-thing interface etc… 
Object in the entity layer, which login by Single Sign-On (SSO), can share web resources provided 
by the core layer, including software and hardware resources. The core layer can configure resources to 
be accessed for the objects according to the identity of the object recognition. Identity management uses 
LDAP directory server, it can make new applications utilizing existing infrastructure to make user 
management, so as to shorten the time to deployment and management of new application. Based on the 
General Application Interface
Equipment
Management
Service
Proxy
Communication 
Proxy 
Service Access Security
Data Consistency & standardized
General Database Interface
Data Verification
Data and Equipment Security
Kun Han et al. / Physics Procedia 24 (2012) 1507 – 1513 1513
operation and access right control, to strengthen strict isolation and control to sensitive data and dense 
data, ensure data security and access security [3]. 
5. Closing 
Along with the continuous development of global integration, Industrial automation and information 
industrialization, enterprises or individuals keeps an increasing demand for the quality of each link, such 
as production, logistics and sale. Whole process monitoring and services integration will be the future 
direction. IOT provides process monitoring for enterprises, accelerates e-government, e-business, public 
health development speed. SSME theory can effectively integrate all kinds of services, improve the 
efficiency of the integration of enterprises, and reduce the loss of repetitive work. Therefore, put forward 
the Object events-driven SSME model under the background and the IOT framework based on SSME 
model, is of great significance for the development of IOT and SSME, and provides some reference for 
research and construction to the information service system based on IOT. 
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